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PUBLIC SAFETY 


Science News Letter for August 1, 1959 


Lightning Strikes Often 


Recent deaths as a result of persons being struck by a 
lightning bolt point to the need for observing all the important 
precautions whenever such danger appears imminent. 


A HUNDRED lightning bolts bombard the 
( y second of the day, each bolt 
millions of volts and from 1,000 
to 340,000 amperes of current. 

In the United States alone lightning kills 
annually, injures about 
rs and causes more than $100,000, 
000 property damage, 
Lightning Protection Institute, Chicago. 

All states have electrical storms, though 
some more often more 

The average number for any 
is about 40 storms a year. There 
40 to 80 lightning strikes a year 
within tl erage square mile in the U.S 
Although there is stll no known method 
pI ting lightning, there are ways to 


earth 
containing 


some O6UU persons 
1,500 othe 


according to the 


and some severe 
than others 
given area 


are fror 


for 5 
protect against It 

gigantic electric spark re 
of electrical charges 
This inter 


Lightning is 
sulting fr the 


rushing t 


surge 
t their opposites. 
ve from cloud to cloud or from 
The average lightning bolt 


is composed of 20 separate charges in rapid 
succession. The average lightning stroke is 
about 4,000 feet long. 

In general, a tall object is more likely to 
be hit by lightning than a low one. Posi 
tive electrical ground charges congregate in 
tall objects. They are thus as close as pos 
sible for an explosive meeting with their 
negative opposites found in storm clouds. 

A house in an open area is more likely to 
be hit than 
taller structures because a 
tion” is provided by the highest object. This 
cone theory holds that an object will shield 


a house closely surrounded by 


“cone of protec 


an area within a radius of one to two times 
the height of the object 

Lightning rods and grounding systems 
properly designed and installed will protect 
a house from lightning damage. These safe 
bolt into the 
ground or dissipate it into the air 


escort a_ lightning 


guards 


The average television antenna, even 


SAVANNAH REACTOR—The containment vessel that houses the N.S. 
Savannah's entire reactor plant and primary cooling system is 35 feet in 


diameter and 50.5 feet long. It is designed to contain all 


he water and 


steam released in the event of a mechanical failure. (See SNL July 25, p. 53.) 


though grounded and with a lightning ar 
rester, does not offer protection to the house 
proper. It is neither grounded with a sufh 
cient-sized conductor nor does it provide 
enough paths to earth to function as an 
efhcient lightning rod. 

The most dangerous places to be in a 
lightning storm are on a golf course, in a 
boat, in the water swimming, atop a hill, 
at the beach, under an isolated tree, near 
a wire fence or overhead wires, and riding a 
bike, tractor, horse or farm machinery. 
in buildings pro 
steel-framed 


The safest places are 
with lightning 
buildings and inside closed cars. 


tected rods, 

If outside, seek protection in a ravine, 
ditch or cave, or lie flat on the ground so 
that you are not the tallest object in the 
immediate area. If unpro 
tected building, keep away from doorways, 
open windows, metal objects, the fireplace, 
the sink, the television 
set. 

Lightning, which can strike twice in the 
as likely to strike 


is steel 


indoors in an 


telephone and the 


same place, 1s wood or 


masonry as it 
August 1, 1959 
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MEDICINE 


Doctor Can Diagnose One 
Type of Stroke From Eyes 


DOCTORS CAN type of 
stroke merely by 
A+ team of 


observing and measuring the blood pressure 


diagnose one 
gazing 
doctor did this by 


into the eyes. 


Boston 


of the eyes by means of a technique called 
They 
irtery 


were able 


insufh 


ophthalmodynamometry 
to diagnose internal carotid 
ciency by this method. 

This is a common cause of paralytic stroke 
and occurs when the internal carotid artery, 
which leads through the neck to the brain, 
becomes clogged 

If a clogging, 
and it is found in the artery early enough, 


blood clot is causing the 


removed by dissolvy ad, 
stroke 

In the procedure, the ey ire 
When 


blood pulsations 


it can be surgery of 
preventing a 
first di 


lated and anesthetized pressure 1s 
applied to the eveballs, the 
are observed through the ophthalmoscope, 


the instrument commonly used in eye ex 
aminations 

This technique is rapid and safe, and is 
becoming increasingly important with the 
recent advent of more effective treatment of 
artery 
tors report in the Journal of the 
Medical Association (July 18) 


technique can be 


carotid insufhciency, the three doc 


Imerican 
to ck 


The Sanne used 


termine whether or not treatment for such 
artery obstructions is effective, Drs. J. Law 
ton Smith and David G Harvard 
Medical School, and Dr. Irving H. Zieper 
of Massachusetts General Hospital, added 

This check into the 


exhibits early 


( ogan, 


eyes should be made 


whenever a person signs of 


carotid artery obstruction such as transient 
partial blindness; dizziness or nausea on 
weakness of the limbs 


body, the 


changing posture, or 
on one side of the vuthors cau 


tione d 
Science News Letter, August 1, 1959 
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Find Transistor Rival 


An electronic device that may rival the transistor has 
been developed. The tunnel diode, as it is called, is extremely 
small and resists nuclear radiation effects. 


TINY 


furiously 


ELECTRICAL 


through silicon, 


charges tunneling 
germanium and 
indium have 


that may 


compounds of gallium and 
given b 
rival the 

The “tunnel 


irth to an electronic device 
transistor 
ultimately 


diode” may re 


place the revolutionary transistor is the 


wonder boy” in radios the size of wrist 
, in fast-working computers, and in 
ontrols for nuclear 


First reported in 1958 


watches 
reactors 
by Leo 
tunnel 
improved by physicists at 
Company's Research Li 
nectady. Limited quantities are 


Esaki, 
diode has 
General Electric 
iboratories in Sche 


i Jap 


} 


anese scientist, the been 


being 
experimen 


now 
industry for 
Suits, Ice 
innounced 


made available to 


tation, Dr. Guy president of 
research, has 
The tunnel 


radio transmitter the size of 


sm il] 


a 50-cent piece 


diode 1S that i 
including battery. The 
transmitted to an FM 
itself is 


was built with it, 


radio successfully 


receiver nearby. The tunnel diode 


dwarfed by a paper clip 

In contrast to other devices with similar 
switching and amplifying abilities, the tun 
nel diode works at the speed ot light Phe 
which electrical charge 


high speeds it 


MEDICINE 


tunnel diode will enable sci 
entists to achieve electronic 
higher than 10,000 megacycles 
frequencies higher than 2,000 megacycles al 
re idy 


ported, 


travel in the 
frequencies 
Oscillation 
have been achieved, the company re 
performance of the 


ivailable 


matching the 
most advanced transistor now 
One special virtue of the tunnel diode is 
its ability to resist the damaging effects of 
nuclear radiation. In this 


ranks transistors 


respect, it out 
1,000 to one It also is 
little affected by environmental conditions. 
Silicon tunnel worked at 
peratures of 650 degrees Fahrenheit 
silicon diodes fail at 


tem 
Con 
about 400 


diodes have 


ventional 
degrees 

In addition to 
transistor, the 
one-millionth of 


than the 
only 


being smaller 
tunnel diode 


a watt’s power. 


requires 
Transistors 
require about one-thousandth of a watt, and 

conventional triode 
ibout one-tenth of a 

De veloped at the Laboratories by Dr. 
Jerome J. Robert N. Hall, 


the device has one curious electric quirk: as 


tube needs 


work 


radio 
watt to 
Tiemann and 
the voltage applied across the tunnel diode 
increases, the transmitted current drops. 
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Treat Circulatory Ills 


Three drugs, one an anticoagulant, the others anti- 
hypertensive drugs, are expected to be an important aid 
in treating various diseases of the circulatory system. 


PHREE COMPARTIVELY new drugs that 
may be treatment of circulatory 
Journal oT 


tation (July 11). 


used in the 
described in the 
Medical Iss 
inticoagulant, 
or prevent slood clots The 
antihypertensive 


ailments ire 
the American 
One 1s an used to dissolve 
other two are 


drugs, for treating high 
blood pressure. 

The anticoagulant is a coumarin deriva 
tive known as Liquamar 
5S times that of its parent sub 
stances, according to Dr He rman Gold ind 
George W Lilley of Chester Hospital, 
Chester, Pa. 


The doctors 


Its therapeutic ac 
tion is 10 to 


report giving short-term 
treatment with Liquamar to III patients 


hospitalized with acute vascular diseases 
with which blood 
Slower blood clotting times were observed 
patients 
g, which 


I urope m 


1 
clots ire associated 


hours in 77 of the 
that the dru 
studied in 


within 42 
The doctors conclude 
extensively 
slowing of blood clotting 


has been 
causes satisfactory 


during short-term treatment of blood-clot 
ung disease states. 

Daily prothrombin time tests were made 
This, the maximum 
protection with a minimum risk of bleeding 
complications found in tate of drug 
Seventy-one of 


doctors report, offers 


induced hypocoagulability 
the patients were male, 40 

One of the 
guanethidine, is reported by Drs. Irvine H. 
Page and Harriet P. Dustan of 
to be different in 
and action than 
high blood pressure therapy 

Treatment of 18 
with guanethidine caused 
longed fall in’ arterial blood pressure. 

The third drug is described by Drs. Victor 
Vertes and Mervyn Sopher, also of Cleve 
land. 

Known as_ hydrochlorothiazide, it 
given to ten patients with high 
unknown 


were female. 


two antihypertensive drugs, 


Cleveland 


basic chemical structure 


| 


other arugs used in the 


hypertensive patients 


slow but pro 


was 
blood pres 
succeeded in 


sure of cause 


we Se. S858 


eweowsL~. bd 
Pub. at $4.95 Pub at $5.75 


lowering the blood pressure of all the pa 


tients and was well tolerated by all, pro 
ducing no adverse side effects. 

The drug appears to be a potent diuretic 
that 


as well as an 


(a substance increases the secretion of 


urine) antihypertensive 
report. Its action 1s to 


and chloride through 


agent, 
the doctors main 
cause loss of sodium 
the urine. 

This probably keeps the patient on a low 
food intake. It 


sodium restric 


salt diet despite i gene! il 
has been shown that severe 
tion will lowe 
cause restriction 1s ecxtre 


pressure. Be 
dificult out 
hydrochloro 


alone blood 


mely 


side the hospital, however, 


thiazide treatment m help control the 


salt balance 
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Private Satellites Coming 


Satellites to be built by private industry are expected 
to be used to improve telephone, telegraph, radio and tele- 
vision services on a world-wide basis. 


MAJOR 


satellites 


EFFORT being aimed at using 
] 


improve telephone, telegraph, 
radio and television service on a world-wide 
DaASIS 

ision coverage of 


lransoc spec 


tacular mar ; or coronations could b« 
from Europe to America 
reach 


family, vacationing abroad 


message 
mm a satellite. 


only minutes to 
sent over a radio 
It has even 
1 phone call to any 
ia satellite, may cost 


sted in satellites in 
Tele 

phon ind elegraph, 
America 


iny other companies 


Telephone and 
ind General 
iking or using com 


wut “what kind 


presently appear 
satellite, 


passi 
ics and Space 


nh next year 


Second is the acti project of 


the Advanced Research Projects Agency in 
the Department of Defense. ARPA’s “talk 
ing” satellite is launching 
within a year. awarded for 
it on July 17 

The passive satellite will be a 100-foot 
plastic balloon aluminized on both 
It may be inflated by two drops of water 


satellite, dl 


sche duled for 


Contracts were 


sides. 


which, under the vacuum pressure of 
expanding the 
Inflation 


small 


space, will be capable ot 
light, thin sphere to its full size 
might also be accomplished with a 
bottle of nitrogen. The passive satellite gets 
its name because it Coes nothing but bounce 
radio signals back to earth 
satellite will com 


The active be more 


plex 


It will have electronic l 


equipment aboard. 
Weaker radio signals can be sent up from 


the earth. They will be picked up, ampli 
fied by the 


broadcast to earth upe 


electré equipment and re 


n command. It may 


last only two years but as operating experi 


ence is gained, life expectancy may go up 


to 20 years or mor 


The two Gover! satellites should 


BERYLLIUM SAUCER-—W orkers in aluminized suits guide the top half 


of die set into the bottom half. 


When the 
beryllium billet, contours of the dies transform the piec 


50,000-ton press 
into a 


squeezes a 
saucer- 


shaped disc. 
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show quickly the relative merits of each 
type, and perhaps give direction to future 
commercial research effort 

Although industry experts say flatly that 
the radio equipment itself can be readily 
built and made to work properly with pres 
ent knowledge, many problems remain to 
be solved. For instance, one 
whether radiations in 
are found in the Van Allen radiation belts 
around the earth, can shorten the 


of the equipment. 


company won 


ders space, such as 


lifetime 


rhe big problem is “how to get the satel 
lite up there.” Dr. Henri G 
president of International Telephone & Tek 
graph Laboratories, said the 


Busignies, 


estimated cost 
$4,000,000 
But “we considered that we could have four 
misfires having one in operation 
That multiplies the cost of $4,000,000 by 
five, making a total of $20,000,000 for the 
first attempt.” 


of missile-and-satellite is about 


before 


That is a large amount of money for a 
invest. Thi 
that the 


lead, with industry 


emerging 
Govern 


private company to 
pattern, however, indicates 
ment will take the 
operating. Slowly industry 
its investment and 


vill build upon 
ultimately play a_ big 
private role in space 
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Thin Metal Plate to 
Save Astronaut 
INCHES of berylliur will 


United States man in 
heat of his « | ule ; it 


THRE} 


the first 


protect 
pace trom 
the “frying-pan” 
plunges back to earth 

The giant, dish-shaped bervilium piece 
has been succesfully forged, the Brush Beryl! 
! 


lium Company announced. The (¢ eland 


firm, which supplied the record-sized 
lium billet, and 
America, I 


which 
rough form, made the joint 
ment, 


beryl 
Aluminum Company of 
forged 1 illet into it 
inhnhounece 


Brush Beryllium will finish the part soon 
to precision specifications 
To produce the plat in diam 


billet wa not-p ssed Fol 


billet 


eter beryllium 
lowing preliminary machining, th 

high tempera 
pecial furnace, 


? O00 


was encased in steel for 
ture forging operation 

the billet was heated to approximately 
Fahrenheit The 
pic \ en 


ving, steel 


degree s 
jacke ted 


on a pre-heated die. At thi 


beryllium placed 
50.000 
ton press squeezed the bill sucer 


shape, three inches thi K 


veryllium 
that 


To be six feet in diam 
dish is a key part for the s 
nations first 


ipsule 
into 
heat 


beryllium the 


will carry the istronaut 


space Its lightnes trength, and 


absorbing qualities mace 
choice for the « ipsule s “heat-sink 


As the 


“floor,” the beryllium p 


outside covering of the capsule 
late is designed to 
safely dissipate the intense fri 


store and 


tional heat of reentry. Without this, or som 
| heat 


OCe upant 


other heat-handling device, frictional 


might convert the capsule with it 


to a fiery “shooting star” as it plunges back 


to earth 
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PUBLIC HEALTH 


Our Polluted 


sure of unknown cause 
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Inheritance 


Congressional hearings on extending Federal funds to 
areas engaged in pollution control have focussed attention on 


on a nation-wide problem. 


be destined to live the rest of 


WE MAY 
our lives in pollution. 


Pollution has been handmaiden to our 


national progress. It costs America an 
estimated $7.5 billion a year. This amounts 
to $42 for each man, woman and child, 


although some estimates run as high as 


$65 per person per year 


This economic tax, in many ways, is paid 
by the average citizen, but he may not 
realize it: 

In Cincinnati, Ohio, a smokestack spewed 


hydrogen sulfides into a rainstorm. This 


into the slow-moving cloud over 


Ras rose 

head. Early the next morning, the cloud 
passed over Reading, Ohio, and some early 
risers watched with dismay as their houses 
coated with paint containing lead turned 
black. Houses in an area 100 feet wide and 


half a mile long had to be repainted 
In Los Angeles, a hen laid a green egg 


She tried again. Same result. After many 
tries to lay a white egg, the hen gave up 
and quit. The owner later learned that 
smog chemical had combined with the 
moist eggshells to make the green hue 

In Washington, D. C., a woman took 
down her soiled window curtains to wash 
them in the bathtub. She added a mild 
liquid soap, dumped in the curtains and 
watched with horror as the material disin 


tegrated. An air pollutant had settled on 
the material and attacked it, 
a good “bath” to finish the 


needing only 
toby 


Tax in Health 


Those examples show how ai pollution 
the 


too 


American wallet. There are other 
We a tax in health 
Respiratory jump 


tion closes in on a or town. Per 


taxes 
taxes pay 
illnesses 
city 
frail health have collapsed under this added 
Many have died. 
deaths in the little 
Pa., 
polluted air trapped by surrounding moun 
This 1948 tragedy 
another 5,910 person 
Dec. 5 
hilled fog engulfed London, killing 
and wreaking $28,000,000 in property dam 


when pollu 


sons of 


hazard 
7 went 
Donora, 


mill town of 


were atributed to a mass of 


tains brought illness to 


1952, a smoke 


+000 


tetween ind 9, 


age. A study of the mortality showed pet 
sons of all ages were affected, especially 
those over 45 who succumbed chiefly to 


bronchitis and pneumonia 
although a 
the least dangerous ol 
threat to health 
chemicals found in air pollution have 
shown to cause cancer in mice. Will they 
likewise man? Rese irch 
currently aimed at digging out the ans 


Smarting eyes, nuisance, ar¢ 


considered ‘one of 


air’s Certain 


polluted 


been 
cause cancer in 
wers 
to such air pollution questions. 

Already our population has grown rapidly 


past the 177,000,000 mark. Air pollution is 
also increasing rapidly. Scientists are find 
ing out what air pollution is, and engineers 
are working on ways to control it. But 
without a rising tide of public support, it 


} j 


best efforts described 


appears our can ve 
only as “inadequate We will be saddled 
with a polluted inheritance 


People Want Smoke 


Dennis O’Harrow, executive director of 
the American Society of Planning Officials, 
( hicago, told the Conference on Air Pollu 


tion held November 1958 in Washington, 
D. C., of an instance when people “wanted” 
smoke 


Eight years ago, he said, he visited a city 


supported by a steel industry. The year 
before, a smoke-abatement ordinance had 
been passed, but little happened. 

“I asked one of the councilmen why 
there had been such a long delay in start 
ing to clean up the air around this city,’ 
Mr. O’Harrow said. 

“He replied, “You ain’t seen nothing yet 
Smoke is still here and my guess it that 
ilways will be.’ 


“Then he pointed out the window to a 
lack cloud pouring from one of the stacks 


in the valley and said, ‘See that? That 
means work. No smoke, no work. The 
people don’t want to get rid of smoke 
because smoke means jobs.’ 

‘So far as I know,” Mr. O’Harrow said, 
“the smoke-abatement ordinance is still 
not really enforced in that city.” 

But the fact that smoke goes with pros 
perity is not so. There are too many good 
smoke-catchers commercially available 

A rising tide of public action against 


air pollution is beginning to flow now in 
various parts of the counts 


One notable eddy of public agitation 
appears on the West Coast. The Los An 
geles Mirror News attacked what it con 


sidered a weak state program for backing 


up Los Angeles County's air pollution 
measures. It called for “a series of laws 
that provide for state-wide (auto) exhaust 
inspection and control; requirements for 


installation of exhaust control devices when 
available, and a ban on the sale of 
mobiles after 1961 without 


dey ices.” 


auto 
exhaust control 


The automobile was singled out because 


it has been found a chief contributor to 
smog. Los Angeles seeks strong state ac 
tion because its own stiff control measures 
have heavily policed local industry, yet 
smog is worse now than ever. Like Los 
Angeles, other cities with CTIOUS all pollu 
ion problems now fac talemate or the 
possibility of losing ground in their battle 


igainst pollution 


& %t8M oF, URomercy 3-34. AGverising man- 
ager: Fred A. Moulton, MEtropolitan 8-2562. 


Many experts say these cities are merely 
holding their own at present. In the light 
of expected industrial expansion to meet 
our growing population needs, they will 
lose ground in fighting the pollution men- 
ace, unless they can get strong local laws. 

The Federal Government can take only 
limited action. Air pollution is peculiarly 
a local problem. The metallurgical plant 

1 out entirely different 


in one town may send 


pollutants than a blast furnace, or a rock 
quarry, or a chemical plant. Each repre- 
sents a local condition that must be met 


locally with local ordinances and state laws 
for the most effective “clean up” program. 


Out of our 49 states, only seven have 
state-wide air pollution enforcement stat 
utes: Delaware, Florida, Oregon, Idaho, 
Massachusetts, New Jersey, and New York. 
Laws in four states, California, Ohio, Ten 
nessee and Washington, provide State as 


ent efforts 
measures empower 
“standards” for alr, 
related to health and crop damage, and to 
determine by Feb. |, 


entorcen 


California 


sistance for local 

Two new 
the state to set clean 
1960, maximum allow 


ible emissions from auto tailpipes 
Rural Control 


More 
pollution controls if they 


state legislatures might pass air 
not “rural 
But even 


1956, 


were 

controlled,” one observer believes. 
taxed 
court cases due 
fluorine 


farmers are by pollution. In 


to livestock and crop losses 


traceable to alone amounted to 


more than $50,000,000. Visible injury to 
California crops is estimated at $6,000,000 a 
year. This does not include losses due to 
retarded growth, reduced yield, poor food 
quality. 

Although only a handful of cities 


ittacke d smoke 


is evidence of 


throughout the nation have 
or pollution problems, there 
growing Joint 
pollution programs are now in prospect for 
New York and New Jersey, Ohio and West 
Virginia sharing the same ait 
upper Ohio Valley. An 
gram is being developed for 
Windsor, Ontario. 


mobilization against them. 


mass in the 
pro. 
and 


international 
Detroit 


To help states, and their polluted cities, 
the Federal Government authorized 
$12,000,000 in last four 
spent on pollution research and develop- 
ment. Much of this money has gone into 
the “engineering” of air pollution, and in 
setting up a network of more than 200 air 
sampling stations. These 
the U. S Public Health 
ated by local peopl 


has 


’ 
tue years to be 


are equipped by 


Service and oper 


Dramatic Results 


Data funneled into PHS'’s pollution head 
quarters in Cincinnati in 1957 are believed 
to have yielded the most significant results 
yet achieved. They showed dramatically 
how the air of some cities, proudly con 
sidered “very clean” by residents, in truth 
was shockingly polluted 

The need for tighter pollution controls is 
apparent: our population is expected to 
220,000,000 in ten years. Our gross 
national product is expected to climb from 
$450 billion to billion in this 


period Today, 


reach 
2/6) same 


expenditures for research 








SISA PCH CFIUe 


) 


run about $12 billion; by 1969 research ex- 
penditures should hit about $30.6 billion. 
New consumer products can mean new 
types of pollutants. Considering this growth, 
180 cities of 50,000 population or more al 


ready have, or can expect to have shortly, 

in air pollution problem that warrants year 

round attention by full-time, personnel. 
Phoenix, Ariz., exemplifies the alert city 


looking toward the dawn of a new 
Phoenix expects a greater concentration of 
It already is 
establishing zoning laws on the theory that 


advance planning is less costly than hind 


era. 


industry in the years ahead. 


sight clean-up. These zoning laws are based 


on weather and geographic considerations, 


as well as permissible density of population 
and industry 

On the other hand, a city of 82,000 in 
Illinois lacks many basic measures that 
contribute to clean air. It fails to require 
use of even the inexpensive Ringelmann 


indicates the shade of smoke. 
permits observations of smoke 
coal-fir¢d heating or power 


Chart whicl 
This ce ict 


| 
plumes tro 





plants. The chart enables the user to de 
termine ficiency of combustion by the 
cleanliness of smoke. 

Black smoke represents incomplete com 
bustion, inefhiciency, wasted fuel dollars. A 
simple adjustment can feed more air to 
the fire and minimize “fallout” from coal 
smoke. In Pittsburgh smoke clean-up is esti 


person $41 a 
largely bec of better combustion. 
momical ways of dealing with 


. « } 
mated ) e each year, 


Finding 





the gaseo fur and nitrogen compounds 
is one of top-drawer projects for re 
searchers. Many of the compounds are rela 
tively in king it difficult to trap them 
easily 

Ihe U. S. Public Health Service has 
named t itomobile as the biggest, single 
source of future widespread _ pollution. 
From t ymobile come hydrocarbons 
that un rtain weather and geographic 
ondition ike eye-smarting smog and 
chemica orrosive to metals. Up to 30 
of these carbons escape from the car’s 
fuel syster its carburetor float bowl, and 
fuel Sc escape from the crank 
case, but most are spewed out the tailpipe 

Responding to growing pressure, auto 
mobile makers have stepped up research to 
produce three possible exhaust cleaners now 
in the prototype stage. One is a flame-typ« 
ifterburner designed to kill “live” fuel leav 
ing the gine. The second is a low-tem 
peratur lytic converter designed to 
oxidiz drocarbons. The third is a high 
temper italytic converter. Reductions 
in hyd: on and carbon monoxide emis 
sions achieved experimentally with these 
exhaust cleaners ran from 60° to 90 

But « ontrol even of all automo 
bile exhaust gases does not mean the air 
pollution problems will be solved 

Experts lieve our chief challenge today 
is to go after all sources with the many 
devices and controls now commercially 
ivailable The challenge, they say, is to 
develop 1 ind better ways of eliminating 
pollutants. The challenge is to improve the 
ur we breath \t least we can “hold the 
line” so that it does not grow vastly worse. 
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MEDICINE 
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Can Halt “Black Cancer’ 


VICTIMS OF “BLACK CANCER,” can 
be rescued from one of the fastest of all 
cancer-killers by prompt treatment. 

Black cancer is a synonym for malignant 
melanoma, one of the wildest and most 
rapidly fatal of all accessible cancers, Dr. 
Anita V. Figueredo of La Jolla, Calif., says. 

Paradoxically, the great majority of these 
cancers are preventable through early and 
appropriate treatment, she explains. 

This type of cancer represents two per- 
cent of all More than two- 
all melanomas arise in moles or 


cancer Cases. 
thirds of 
birthmarks. 

Any change in the size, color, consistency 
or behavior of a pigmented mole may be 
evidence of beginning malignancy. There 
upon, the entire area of the mole should be 
removed, she urges in the Journal of the 


METEOROLOGY 


American Medical Women's Assoctation 
(June). 

The condition calls for prompt treatment 
and total removal, the surgeon cautions. In 
recent years the five-year survival rates for 
victims of black cancer have fluctuated be 
tween 40°, and 42°, lending hope to those 
patients who previously thought this type of 
cancer to be inevitably fatal. 

Malignant melanoma has been surrounded 
for a long time with a special aura of doom. 
Statistics of survival have been un 
favorable, lending themselves to the general 
attitude currently held by most persons. 

A more optimistic attitude might lead to 
quicker, more “curative” action on the part 
of the private practitioner, since a certain 
a feeling of 


also 


paralysis seems to accompany 
inevitable failure, she adds. 
Science News Letter, August 1, 1959 


Rename Discomfort Index 


THIS SUMMER you have a chance to “do 
something about,” not the weather, but the 
humidity that 
uncom 


combination of heat and 


often makes so many 


persons so 
fortable. 

The Weather Bureau in June started ex 
perimentally in various citics throughout 
the country publishing for the summer what 
it then called the “Discomfort Index.” The 
immediate results were cries of outraged 
indignity from citizens who thought their 
particular home towns were being maligned 
when the Discomfort Index hit high num 
bers 

So the Weather Bu 
to “Temperature-Hu 


u changed the name 
Index.” How 


vision weather re 


idity 
ever, many radio and t 
porters, to say nothing of the average citi 


zen, find this a long and difficult-to-handl« 


ENTOMOLOGY 


Weather Bureau is 
names for the 
humans react to 


name. Therefore the 
welcoming suggested new 
factor thar indicates how 
the combination of heat and humidity. 
received thus far include 
such terms as Thermidity, Humi-Table, 
Weather Index, Broiling Point, Cooling 
Degree Index, Tole-Rate, Atmosfactor, Cli 
mature, Humiture, Thermosation and Fan 
Factor. 

Besides a 
name for the Temperature-Humidity Index, 
the Weather Bureau like to 
learn how useful the whatever its 
name, is to the individual citizen 

Decision on the possible new name will 
be made by officials at the Weather 
if they find one that most agree 
able. 


Suggestions 


new and generally acceptable 


would also 


index, 


Bureau, 


Is accept 
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Fabrics Insect-Proofed 


against textile 
millions of 


IMMUNITY for fabrics 
insects that cause 
y to carpets, uphol 


destroying 
dollars damage annu 
stery and 
technique developed 
entomologist at the Un 
Los Angeles. 

A colorless, odorles 
mans) compound can | 
fabrics during the dye 
the material “indigestil 
clothes moths 

It can also be applied 
tion to existing fabrics 

The compound is on 
stances known as 
tabolite compounds ar« 
to essential nutrients suc! 


romised in a new 


Roy | 
rsity of California, 


clothes is | 
Pence, an 


harmless (to hu 
ed to impregnate 
process, rendering 
to carpet beetles, 
and other insects 
n aqueous solu 
the home. 
a group of sub 
lites. Antime 
icturally 
Vitamins. 


antl 


Very 


similar 


slight differences in chemical structure are 
just enough to cause them to be “misfit” 
links in the insect’s metabolic chain. 

After the young insect ingests the vita 
min “look-alike” it prevents him from util 
izing the essential nutrient. (Vitamins in 
fabrics are supplied by spilled food and 
drink, skin secretions and other types ot 
soiling.) As a sort of beri-beri 
sets in, causing the insect to die of nutri 
tional deficiency. 

However, in some little-understood man 
ner the mature insect recognizes the anti 
metabolite after the first or second “mouth 
ful” and will leave impregnated material 


result, a 


for “greener pastures” before any real dam 
age is done. 
Science News Letter, August 1, 1959 
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PUBLIC SAFETY First generation flies, offspring of di 


ff 14 8B Is Leak ited flies, showed as much « ge fro 
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cell 

ONE ©O + This research, reported Dr. Hersk« 
lumy oard ly in tests of pack it ind Robert ¢ Baumiller in S$ 
gz to bury rac ui sotope wast (July 17) is part of a 20-year study of t MEDICINE 

(See SNL, J p. 5 effects of radiation on mutation One Shot of Pollen 

t U.S, Coast and Geodeti wit ; Evidence was also found that nutritional Protects From Hayfever 

tucted t tests for t \tom tress, being semi-starved or undert ished 

! _sebagage “reper id the barrel did not increased the harmful effect 
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PALEONTOLOGY 
Museum Bone Found to 
Be 35,000,000 Years Old 


See Front Cover 





that has been in 
Natural History 


50 vears has been identi 


iece of bone 
t American Museum of 
in New York for 


hed by Princeton University paleontolo 
gist as ing 35,000,000 years old. 
T} 1s, it part ot the oldest specimen 
\ di of a skull of the higher 
primates, the group that includes monkeys, 
apes il 
The photograph on the cover of this 
\ Science News Letrer shows the 
ne-ine ide bone fragment, left, with a 
comy | of the small monkey, the 
Golden M Se 
M g than an inch in diameter, 
posited in a quarry in 
Egypt t rly Oligocene Age. It was 
tou t 50 mi southwest of Cairo 
ibout f century ago by an American 
Mus ored xpedition. Not until 
Princet yr. Elwyn L. Simons recently 
xp hy tudied research collec 
t \ in Museum, however, 
of the bone fragment 
d 
Several ientists regard the find as a 
reinfor« nt of the belief that there were 
of monkey-like animals lin 
ing in Egypt in early Oligocene times, Dr 
Si 1 
Science News Letter, August 1, 1959 
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Mosquito Bite Reaction 
Said to Be Allergic One 


THE “BUMP t results when a mosquito 
is EO gic reaction 


rsons including sci 


ed, the result of the insect’s 


ubstance 





ing nou that irritates 

Test t oratory animals and som 
humar that they can be sensitized to 
sguit it y Injections of mosquito 
Kt t or \ pe ted exposures to mosquito 
ites i ediate reaction, described 
pp inc ta sott, w hitish wheal 
urround y a red area, occurs only in 
nsitizec nimals, Dr. J. A McKiel of the 
Car Department of National Health 
Welf reports. This indicates an al 

9) g ! guinea pigs with 
squit xtracts failed to produce any 
»X pt in the animals, Dr. McKiel 
] uggestion made by some scien 

tists that mosquitoes inject histamine into 
the wo | and that this causes the immedi 
n is also “untenable,” he says 

Injecti fa histamine compound failed to 


RNP NR OOR EERE EEUALE PLETED SLIK WV ELEREEEE EEO. 7,MeEy 
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raise wheals in either  bite-sensitive or 
normal animals. 

Analysis of extracts prepared from mos 
quitoes at various stages in the insect’s life 
cycle that the allergenic material 
develops late in the transformation of the 
mosquito from larva to adult. Dr. McKiel 
found that the while he 
does not take “blood meals,” does contain 
the same allergenic material as the female. 

About 7,500 were cut up, 


separating the head and thorax or “chest” 


show s 


male mosquito, 


mosquitoes 


from the abdominal region, to discover the 
origin of this allergenic substance. It is 
limited to the region, Dr. 
McKiel says, probably in the salivary glands. 
to the bites of 
mosquitoes indicates 


head-thorax 
Comparison of reactions 
different 
that the allergenic material is very complex. 
The evidence is against its being a single, 
simple chemical compound, Dr. McKiel con 


species of 


cludes. 
Details of 
dian Journal of Zeology (june) 
Science News Letter, August 1, 1959 


his study appear in the Cana 


PUBLIC HEALTH 
Health for Peace Bill 
Moves to Committee 


NON-POLITICAL supporters of the Intet 
national Medical Research program urge 
swift adoption of the Health for Peace Bill 


in the House 
Gen. Omar Bradley, tesufying recently v« 
fore the health and safety subcommittee of 


committee on interstate and for 
the United States 


the House 





eign commerce, urg 
grasp the initiative in an all-out global at 
tack on those disea that threaten man 
kind 


enable the | S. to 
h abroad in the quest 


The bill is designed to 
g 
support medical rese 


for life-saving answers to America’s num 
ber one and two ki heart disease and 
cancer, plus other idly disabling ail 
ments. 

The Army general urged passage of the 
bill during the pres ssion of Congress 
Dr. Howard A. Ru £ New York Uni 

rsitv’s Bellevue Medical Center and 
former American M« il Association pres 
ident, Dr. Gunnar Gundersen of the Gun 
dersen Clinic, La Cre Wis., were among 
others who testified 

The bill has alread d the Senate as 


the International H t ind Medical Re 
search Act of 1959 

This legislation We a creat 
National Institutes of Health a 
tional Institute of 
Research with an an 
$50,000,000, 


within the 
new Na 
Medical 
ippropriation of 


rnational 


These funds woul directed toward 
the undertaking and s1 rt of research and 
in exchange of information on research, 
training of research px nel and improve 
ment of research fac throughout the 
world. 

Non government il | s would be ap 
pointed to a National sory Council for 
International Medical R rch. This group 
would establish policic ke recommenda 
trons and approv¢ gi 1d loans under 
the program 

Science News ter, August 1, 1959 
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EDUCATION 
Intelligence Can be 
Created, Educator Says 


INTELLIGENCE may be 
ated by using new ideas of perceptual psy 
chology. 

Although it has been thought that the 
intellectual capacity of a person at birth can 
be changed very little by environment and 
experience, Dr. Arthur W. Combs, profes 
sor of education and psychology at the Uni 
Florida at contends 
that rather than being limited, intelligence 
“function” that increased by 
helping a person to broaden and deepen his 
perceptions 

In “Learning More About Learning,” a 
publication of the National Education Asso 
ciation, Dr. Combs explains that because an 
individual's perceptions cannot be affected 
directly, new ways of teaching must be de 
vised that will emphasize the student's inner 


increasc d or cre 


versity of Gainesville, 


is a can be 


development rather than outside coercion, 
This will help him to find important per 
sonal meaning in whatever material is to 
be learned. 

To factors generally accepted as determin 
ing intelligence, 


such as the physical en 


dowment, age and experience of an indi 
vidual, Dr. Combs adds four new ones 
need, values, self-concept, and threat. He 
theorizes that a person will perceive what 
he needs, values and feels appropriate to 
himself, while a sense of threat actually 


will hinder his perception 
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GENERAL SCIENCE 


76 of 2,026 Russian 
Publications Available 


SEVENTY-SIX JOURNALS from the more 


than 2,000 being published in the Soviet 


Union are now available in English trans 
lation. 

The sources of Soviet scientific literature, 
its availability in the U. S., and the current 


translation programs of professional, aca 
igencies are ce 


Science 


Government 


National 


demic and 
scribed in Foundation 
Sul cy 

under 
way, approximately 10,000 pages of scientific 


will be 


In addition to translations already 


material translated next year by 


scientists in Israel, the survey reports. Also, 
credited to the U S 


within certain countries may 


foreign currencies 


now be used 


for scientihe information purposes such as 


u inslating 


So far, cover-to-cover translations, rather 


than selecting particular articles, has proved 


to be the most economical method 
The survey includes a discussion of Soviet 
information sources and som 


Russians h 1\ 


own abstracts and carrying on related pub 


of the prob 


lems the iding thei 


in pro 


ictivities 
NSI 


with 


lication 
The 


entusts 


S. Sc 
Information,” 


from the 


Providing | 
Scientif 


survey, 
Soviet 
lable on request 
tion’s Ofhce of Science 
in Washington 
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Live Polio Virus Vaccine 


Developers must await a Government license that will 
permit production and eventual use of the oral vaccine, tested 
on monkeys, in humans in the United States. 


By HELEN BUECHL 


4 BRITISH SOLDIER killed in World 
War II and five Americans, two little girls 
three contributed the 
of live polio viruses that are used in 
today for the 
this latest polio protection 
The British 
Middle East 
paralytic polio. 
strain of polio virus from his brain 


and boys, original 
strain 
laboratories manutacture of 
soldier, a member of the 
died in 1940 


over¢ d type I] 


Forces, from 


Doctors re 


Type I strain is a combination of viruses 
One virus was 1947 in Akron, 
Ohio, from a 15-year-old boy who had non 
paralytic polio. In Cleveland, in 1941, type 
| other 


isolated in 


I virus was also isolated from two 
YS, aged eight and ten, ind a three-year 
Each had symptoms of polio. Th 


mixed to form the typ 


old girl 
Viruses were 
train used today 

The type III strain now 

isolated 
Louisiana who was shedding the 
sick. 

These are the original s s of the 

strains used to produce a live polio 


Lederle | 


used was orig 


inally from a one-year-old girl in 
virus but 
was not 
virus 
iccine it the bor itories, Pe irl 
River, N. ¥ 

Today, all 
mixed 
cine that gives long-lasting immunity 
Herald R | 


Cox, developer of the Le 
said 


r 
Howeve 


of polio 
oral dos 


three strains 


into a single 


} 
can ix 


vaccine, 


there is a big step between 


final 


I 
isolating the viruses and the 


mixing 
process that produces 1 dose ot polio pro 
tection 

Polio is a 


through the n 


virus disease, the virus enters 
and _ passes 


ilimentary canal into the intestin: 


outh, 


begins to grow. It is relatively 


while it remains in the intestinal 


invades Other Cells 


But if the virus leaves the 
invade other body cel 
ind kills the cells 
viruses then invade 
If a sufficient 


destroyed during this 
g 


intestine it 
ls where it re 


I he se 


more cells and 


may 
produces newly 1 
produced 
continue to reproducc num 
ber of nerve cells ire 
process, paralysis may result 

Howe er, the 


bodies against the 


body can produce anti 


polio virus and is often 
able to stem the invasion. It is an estab 
lished fact that a majority of people have 
been infected with polio without r 


it. Some may have felt 


ilizing 
“under the weather” 
for a few days without ever knowing abx 
the life 


them 


ind death struggle going on inside 


Others probably had no symptoms at all 
Only one person out of perhaps 1,000 who 


are infected by polio ever becomes crippled. 

The person who has once been infected 
by polio virus has developed a natural im 
munity with antibodies. This 
munity is the best kind. However, it 
not last forever. 

When Dr. Cox began his work in 1946, 
that the 
way to 


type of im 
will 


his underlying theory most 
and logic al 
against polio would be to follow the pattern 
that takes place under natural conditions 
An attenuated, or weak, live virus could be 
form by mouth. Thus it 
could multiply in the intestinal tract 
duplicate the antibody respons« 
through natural infection, but without the 
disease itself 
The first problem was one of selection 


was 


practical immunize 


given in a Vaccine 
and 


achieved 


ind growth. There are millions of viruses 
in samples of each of the three ty pes 

Scientists ] 
viruses from each type. Yet 
viruses had to be 
an antibody 


Over the years, and for many generations, 


viruses wanted to select the 


weakest 


th 
LEICSC 


t cause 


strong enough 


reaction 


these viruses were passed from the original 


source to monkeys, to the hamster, injected 
into chick embryo ind finally 
the test tube in a consisting of 
monkey kidney tissue weak” 
were separated and allowed to multiply. 
Their effectiveness was constantly tested on 
monkeys. In the laboratory the procedure 


consists of spilling the 


grown in 
mec dium 
viruses 


iruses onto glass 
dishes, where they gro a thin solution 
of kidney cultu 


Stable Virus 


Each virus on the glass dish spreads into 
a colony as it grow ach colony is then 
ionkey until 
A stable 


nstantly reproduce 


tested for its pertor: 
researchers can g virus. 
virus is one which will c 
itself without reverting to a wild type that 
18 capable x actu y par: zing 

Then the weak viruses types I, IT and 
III are flat-sided 


glass jars that cont 1 


refrigerated in separate 
1-colored grow 
stored in 


ing medium. While tl Ter S 
I ippears to 


these containers, t 
be filled with glass disl f cherry gelatin 

Then each bat f the vaccine is chem 
ically tested ts fectiveness in man 
When it ll of dl igid tests and 
standards | cherry 
favoring is added and each batch of 
nheit in 


Cal h 


type 1s stored 


NO MORE MONKEYING AROUND—It is serious business from now on 

for this monkey from the Philippines. Here, Dr. Victor J. Cabasso, left, 

assistant to Dr. Herald R. Cox, developer of the single-dose live polio vac- 

cine, examines the little fellow by one of the methods that determines his 

health meets the exacting standards required for testing the vaccine. A lab- 

oratory assistant at Lederle Laboratories where the vaccine is produced holds 
the monkey. 





large vat-like glass jars that contain 20,000 


doses eac h 

At the cent world conference on live 
virus vaccine in Washington, D. C., Dr. Cox 
innounced that his team had successfully 
immunized 241 persons with a three-in-one 
This was the first announcement 


vaccin 
accomplishment, other investi 


of such an 
gators having tried and failed. 

It had n presumed that the three types 
of virus would interfere with each other's 
growth in the intestinal tract if swallowed at 
the same time. Dr. Cox combined the 
three doses into a single effective trivalent 
cherry-flavored syrup. 


To date, than 700,000 


more persons 


d 
throughout the world have successfully re 


derle vaccine doses 
and Ill 
in the held of live polio 
virus vac include Dr. Albert B. Sabin 
of the Ur rsity of Cincinnati and Dr. 
Hilary K wski of Philadelphia’s Wistar 
Institute 

Dr. Sabin iccine has successfully im 
6,000,000 


ceived the | 
of Types I, I 
Other 1 rchers 


in separate 


unl re than 


Russia, 


persons in 
Poland. Dr 
accinated thousands in the 


: 
ikia and 


with his strains, with equal 


succe 
Unanswered Questions 


Despit t S of the 
gram t date, I ire a few 
that 1 ed. These unanswered 
questions prevent the United States Public 
Health Service from recommending the use 


vaccine pro 
questions 


of the vac for the general public. Until a 
on is given, the three develop 
in, Koprowski and 


it a license to begin full pro 


Lederle’s 


iccine 


ll known fact that the 


paralysis in monkeys 
wratories have rooms of 
of life. Some of thes« 
receive the vaccine in 
ce velop polio lesions 
me paral tan this 
umong humans who 


oral vaccine? As vet, there 


yzed. (¢ 


ported cases of polio that 


caused | the vaccine. 


“weak,” 
that 
t capable of reverting to 
t they pass 
tract. It is a well 


iruses used are 
officials want to be sure 
typ as 
who receive the 
ccine weakened viruses 
from th cine and pass them on to im 
thereby 
To date, the 
paralysis in 


mediate f ily embers, “accl 


dentally unizing others 


iruses not caused any 


persons i nized in this indirect manner 


Mass Vaccination Unwise 


National 


committec 


Meanw Foundation’s 


accine has suggested 
that n ivions with the live, weak 
be unwise at this time 
that a 


be forme d to 


ened vould be 


They 
group rican scientuists 
} 


study the 1 rch and field trials still being 


nend, however, 


conductec 
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If and when these problems with the live 
virus vaccine are settled, medical scientists 
will have given the world another signifi 
cant achievement in the battle against dis 
eases—polic: vaccine more effective than the 
Salk. The live virus vaccine offers longer 
immunity, idministration since it 
can be taken orally, and adequate protection 
from the three types of polio by taking a 


ease ¢ f 


single combined dose 
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GENERAL SCIENCE 
Light Atoms Specialty of 
AEC Commissioner 


DR. newly 
inated by 
ber of the Atomic 


JOHN H. WILLIAMS, 


President 


nom 
Kisenhower as a mem 
Energy Commission, is a 
nuclear physicist specializing in the study 
such as hydrogen 


of lightweight particles 


and helium, the two most abundant el 
ments in the univers 

Dr. Williams was named to the remainder 
of the term left by Dr. Willard | 
resignation on Jun which 
1961. He is now on leave of ab 
the University of Minnesota to 


the AR ai 


Libby’s 
will expire 
June 30, | 
sence from 
serve as director of ision of 
research 

In 1933, Dr. Williams 
in the physical sciences for Science Servics 


1959 


reported news in 
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ELECTRIC “EEL”—A snake-like as- 
sembly of tiny battery cells that can 
be wound on a drum along with the 
cable, is activated when unreeled into 
water. Rubber rings separate silver 
chloride links from zinc segments. 
Developed for the U.S. Army Signal 
Corps by Aerojet-Ge yeral ¢ orpora- 
tion, Azusa, Calif., the snake batteries 
are spliced into cable every mile to 
boost voice or teletypewriter signals. 


BIOLOGY 
New Sea Worm Found 
Off Central America 


A NEW SPECIES of sea has been 
discovered in the deep ocean waters off 
Central 


worm 


America 

Other species of the same phylum, small 
sausage-shaped worms known as Priapuloi 
dea have been considered by scientists to be 
classic cases of bi-polar distribution. This 
means that they known to exist in 
both North and South polar areas, but not 
anywhere in between. 

The new worm discovered by D1 
Robert Menzies, director of marine biology 
at Lamont Geological Observatory, Palis 
ades, N. Y., on a expedition of 
Lamont’s research vessel, Vema 

Dr. Menzies said that the 
ered species differs only slightly from one 
ot the other 
Priapuloidea 


the San 


were 


was 


recent 


newly discov 

three 
and that further 
vield 


existing species ot 
searching in 
additional 


waters should 


specimens of the new speci 
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MEDICINE 


Plastic Tube Restores 
Hearing in Some 


TUBING and _ skin 
suffering con- 


PLASTIC 


restoring hearing to the deaf 


graits are 


duction disorders 
The plastic tubes can safely in 
the middle ear as a functioning part of the 


drum 


ised 
used 
most car 


conduction apparatus. And 


punctures can be closed with grafts of out 
side skin. 
Such 


there is nerve 


measures are not effective where 


involvement 
The surgical techniques are described in 
Medical Annals of the District of Columlia 
(Julv) by Dr. G. W. Taylor of the U. S$ 
Naval Hospital, Bethesda, Md 

‘The past five remark 
deat 


hardly a 


years ha c een 
lI ‘ 
ble changes in ent of 
ness,” Dr. Taylor says é is 


case of conduction deafness (now) which 
cannot be helped by surgery.’ 

Where hearing is impaired due to bone 
the plastic tulx 


The 


transmitting 


damage in the middle ear, 


1S inserted as a bypass middle ear 


bridge,” sound 


drum to the nerve-be iring 


bones form 1 
from the ear 


inner ear the damaged 


In order to bypass 
tube is fitted over the 
way that it 
drum. Sound, then, is conducted from the 
drum along the tube directly to the stapes 


(the final bone of the bridge) and into the 
x 


bridge, th stapes in 


such a projects up against the 


inner ear, 

Badly perforated ear drums, Dr. Taylor 
reports, were formerly thought untreatabl 
Now, however, it is possible to reconstruct 
almost an entire drum 


urgical micr 


Under a high-power SCOPE, 
the outer layer of the ear drum is peeled 
off This leaves a bed of 
which the skin graft 1 
“takes,” it grows 


tually resembles a normal ear drum 


vessels to 
As the 
] 


thinner nad even 


blood 
ipplied 
graft 
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CHEMISTRY 


Castor Oil Can Be Used 
To Make Plastic Foams 


can be 


CASTOR OIL used as a 
ingredient in 
Department of Agriculture has reported. 
Plastic, or urethane, foams with 
castor oil range spongy to rigid, de 
pending on the amount of the oil or other 


ingredients used and on the 


mayor 


making plastic foams, the 
made 


from 


methods of 
processing. 
USDA’s 


plastic 


research with castor oil and 


foam is part of a broad study de 
uses for castor 


Although most of the 120,000,000 
pounds of castor oil used in this country 


signed to. discover economic 


beans. 
each year is imported, interest in domestic 
production of castor beans is growing. 

\ market is already established for castor 
and 


and 


oil as a material in 


other industrial lubricants, 


raw jet-engine 
in cosmetics 
in medicines. 
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PUBLIC HEALTH 
Radioactive Debris From 
Bomb Tests Spreads Fast 
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